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Physics Motivation

» Measurement of the g(x)

Quark-Gluon Compton Scattering (gluon distribution function)

» A test of pQCD

» First step towards the Ag(x)
(polarized gluon distribution
function) measurement in
polarized p+p collisions

» Provide a reference for

photon

photon measurement in

Au+Au collisions
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RHIC - PHENIX

. RII—IIC — run 2002 pp run PHENIX Detector
« Integrated luminosity 0.15pb-? - R R

Vertex cut +-30cm
1671M events
+ EMCalorimeter (EMCal)
= 2 Arm x 4 sectors

Lead Scintillator (PbSc) : 6 sectors, size
of towers 5.25x 5.25 cm?

Lead Glass (PbGI) 2 sectors, size of
towers 4.0x 4.0 cm?

= n|<0.38 ¢ = 180°
« Distance from vertex : 5m
+ Analysis
= 5 PbSc sectors are used as a fiducial volume.
= 16 towerds from edge are removed

West Beam View | East

= PC3 are used to remove the charged particles.
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Method of photon identification

* |solation-cut method - isolation-cut + =° and n reconstruction
+ Remove photons which don’t satisfy the “isolation-cut condition”

»

»

Reconstruct n° and n after the isolation-cut and remove these
photons

Evaluate “fake” single photons from the =° and n decay using a
Monte Carlo simulation and subtract these photons

* No isolation-cut method - =° reconstruction only

»

»

Reconstruct ©° and remove these photons

Evaluate “fake” single photon from =° decays using a Monte Carlo
simulation

Evaluate photon from n decays assuming that n /=° ratio is

0.2+ 0.05

Subtract these photons
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|solation-cut method

Direct photon

= Calculate following
valuables single

nR5 = “all EMCal energy photon

deposit within 6<0.5 rad

from the photon” :
Photon in Jet

cR5 = “sum of all track N

momentum within 0<0.5 rad Photons
from the photon” and
. .. >charged
= |solation cut condition: particles
NR5+cR5 < 0.1x pT( photon) J

| solation cut
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Reconstruct n® and n

n¥ invariant mass spectrum

L The baCkground undel’ % to pid region B oucen — e ]
pi0 sample Tovemn | owesiien
(100MeV<M, <180MeV) o SETA00%36 | pT>3.0GeV/c
is evaluated as 16%. -

= The background under F A |
eta sample A "‘f‘ R AT T
(480MeV<M, <620MeV). invariant mass spectrum
is evaluated as 90%. i ,}5 mmmp

= The background fraction il AT
is used to correct for ﬁ\//\ pT>3.0Gev/c
reconstructed n’and n o [T
yield. \

..............................................

LE] .45 L] 055 L] 1.6 or N [ ]
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Single photon from =® and n decay

Using the Monte Carlo event
generator and GEANT detector
simulation program.

Define the fake ratio
{fake photon}/{n°n)photon}

" 1% (n) photon” : photons
whose other photon from the
same parent 7 (n) is accepted
In the fiducial.

“Fake photon” : photons
whose other photon from the
same parent 7% (n) is NOT
accepted in the fiducial.
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Direct photon yield

—weaarenaen | | 1SOlAtioN-cut method wewasnee NO iSOlation-cut method

m‘!__— | m‘!__— |
o e : All photon after the isolation cut F s e : All photon after the charged veto
1w e =
E A : background from n®and n E =, A : background from n®and n
_mzl:_ I+ -m’l:— -,
L ++ : +I:F*:’=
0 +t 4 0 :#:____
§ ++ 1+ 1 § T
1 i
'F ) 'F
1’ L - | I '|' 1 Tl L 1 ] 1
i L3 & 10 12 14 i L3 & 10 12 14
priGetic) priGetic)

There is significant difference between the
all photon yield and background from =V
and n .
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PHENIX Preliminary result
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Vogelsang calculation: different scale factors (0.5,1.0,2.0),

using CTEQG6 gluon pdf: JHEP 9903 (1999) 025/ private
communication
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Summary

| investigated direct photon yield in proton-proton
collisions in Run2002 at v s = 200GeV.

Two different methods are used, one Is the isolation-cut
method and another one iIs the no isolation-cut method.

n¥ and n are reconstructed and evaluated fake ratio from
them by Monte Carlo event generator and GEANT
detector simulation to subtract background from n® and n
decay.

| found photon yield much bigger than «® and n in both
methods, which indicates existence of direct photon.

We have collected data with an integrated luminosity of
0.35pbt in the Run2003. Now Run2003 data analysis is
started, and will provide more statistical result.
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Backup slide (1) Isolation-cut method

= Calculate following values:
= N_, : Number of all photon in the fiducial volume after the isolation

all -
cut

* Non o- Number of photon from n° decays

* Ny, , : Number of photon from n decays
* Noh 70 reco - NUMber of photon from reconstructed n°
* Noh oreco - Number of photon from reconstructed n

* Riue no - ratio of fake single photon from n° decays
* Riye , : ratio of fake single photon from n decays
= N : Number of direct photon candidates

signal -

Nsgra = Nai — Nprh _z0— Nph 5
= Nal — (1+ R fake _nO)Nph_er_reco
—(1+ Rfake_n)Nph_n_reco
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Backup slide (2) Fiducial cut

épd'r_pli'-!ll]:j:l-h_the {ph_pi=388ph_acc==1} |
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black: ac

e Define the fiducial
volume in EMCal :

= 16 EMCalorimeter
towers from the edge
are removed.

tance (guard region) = 5 sectors (Lead

red: fiducial volumea

(W3 top tow removed from acceptance) Scintillator) are USEd.
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e All EMCal sectors are
used for the isolation-
cut and

reconstruction of t©
and n .

theta (degreea)
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Backup slide (3) No isolation-cut method

* n reconstruction and “fake” evaluation cannot be done

* Calculate following values:

= N
veto

* Non o- Number of photon from n° decays
* Ny, , : Number of photon from n decays
* Noh 70 reco - NUMber of photon from reconstructed n°
* Riwe 0 - ratio of fake single photon from n° decays
* Ry /0 ratio
* Nggna - Number of direct photon candidates

a - Number of all photon in the fiducial volume after the charged

N signal = Na — Nm 00— Nopp 5
= Na - (1 + Rmae _z0)Noph _ 720 _ reo
— (1 + Rtake _r0)R 44 72z0Npr _ 20 _ reo
Np _» = (1 + Rae _z0)R 432 720N p

7 0 _ reco
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Backup slide (4) Reconstruct r°

#— 3.0<pT<3.5 , 3.5<pT<4.0 ;- 4.0<pT<4.5

:l i :? =m0 Invariant mass

} J } spectrum is fitted
| PR R Y | TR R R ¥ | using the function
-8t T P, 2 o il (8 VERRSNPRIITRI s 112" T e e gty
: . as

{| 45<pT<50 | 5. O<pT<5 5 - [/5.5<pT<6.0 gauss+polynomial.
! | 3 = Photon from

! 1 Ik | reconstructed o IS
7 e i O gy ) | iR obtained after

background

6.0<pT<6.5 (polynomial curve)
MLJ pT(GeV/c) means photon’s |sbtraction.

|||||

_LLI || I l” || |||||f'||

PT not pi0’s.
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Backup slide (5) Reconstruct =° at high pT

pT(photon)>6.5GeV/c| * We cannot fit at

i — pT>6.5GeV/c, therefore
we estimated probability
of background using off-

Off-peak region peak region.

* Probability of background
to signal 38%

-|JrL LP.JMU_,J [d]]ﬁwfp*‘m]lﬂ_,nn

I'.'IIIEH ll! EIJ 0.4 III! 06 07 08 09 1
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Backup slide (6) Remove the charged
particles

< >
® This plot shows Mm_—— _-8.5cm<dz<8.5cm |
distance between o N
charged tracks : z
and clusters In 002"
EMCal. I 2
02 oo
= We apply the | _g 015rd8=Hphi<0.015rad o
following cut : e -
dz|>8.5cm N R RS
dphi|>0.015 rad
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